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-1 5 EXISTING PIPE REHABILITATION METHOD BACKGROUND OF
THE INVENTION Field of the Invention The present invention relates to
an existing pipe 10 rehabilitation method for rehabilitating existing pipes
by linking a plurality of segments in the circumferential direction and pipe
length direction to assemble a rehabilkating pipe inside the existing pipe.
15 Description of the Related Art There are pipe.rehabilitation methods
known in the art in which a plurality of segments is linked in the
circumferential direction and pipe length direction to assemble a
rehabilitating pipe when sewerage pipes, 20 waterworks pipes, agricultural
water pipes, and other existing pipes have aged. A filler is used to fill the
space between the rehabilitating pipe and existing pipe so as to integrate
both the pipes together and construct a composite pipe
(JP-A-2003-286742 and JP-A-2005-299711). 25 The rehabilitating pipe
segment is an assembly unit for a rehabilitating pipe and comprises an
internal surface - PXpRté N&dB T FteBEGR® Ehd PAREONEBEHIEXes being
integrally molded from a transparent or nontransparent plastic material in
the form of a block. Reinforcing plates and ribs are preferably provided to

increase the;3¥RYBRID oF THE INVENTTION

Field of the Invention

The present invention relates to an existing pipe

. rehabilitation method for rehabilitating existing pipes by

linking a plurality of segments in the circumferential
direction and pipe length direction to assemble a

rehabilitating pipe inside the existing pipe.

Description of the Related Art

There are pipe rehabilitation methods known in *he
art in which a plurality of segments is linked in the
circumferential direction and pipe length direction to
assemble a rehabilitating pipe when sewerage pipes,
waterworks pipes, agricultural water pipes, and other
existing pipes have aged. & filler is used to £ill the
space between the rehabilitating pipe and existing pipe so
as to integrate both the pipes together and construct a
composite pipe (JP-A-2003-286742 and JP-A-2005-299711).

The rehabilitating pipe segment is an assembly unit

for a rehabilitating pipe and comprises an internal surface
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5 the segment. To link the segments in the pipe length direction, liking
members are used which extend along the pipe length direction over both
the side plates. The linking members are fixed to the segments and
mutually linked to couple the 10 segments together in the pipe length
direction (JP-A-2005- 299711). In amethed for linking segments as
disclosed in JP-A-2005-299711, the linking members are mutually linked
in the pipe length direction to produce a single long connected 15
rod-&haped Hempbitaswedefr thedepimhescarhivise pupled indheg
p'lpqtlengtllgirection with sufficient strength at locations where no linking
MEmBer exi

5, BRIERGUERT™ HroPRATEAT 8 cOFIfRPSFamaRagent
differgnt in ';-H&tél_ﬁ%'ff%?n@ﬁL}d%%mnogog%qq,g}cqnyniaﬁn&g?ﬁgcﬁsl} g plates

viewed in the circumferential direction of the segment ena
canpiling streagh ioree epibIy ancdeencreasede rawavenhhist rength of

disadvantageously increases man-hours and costs. 25 SUMMARY OF

THE IRYEREHON - 3 It is therefore an object of the invention to provide

an existing pipe rehabilitation method that is capable of linking segments

in the pipe lér‘ gtﬁ%cﬁ%ﬁ Ssbegments in the pipe length direction,
liking members are used which extend along the pipe length
diraqtion over both the side plates. The linking members
are fixed.to the segments and mutually linked to couple the
segments together in the pipe length direction (JP-A-2005-
228711y,

In 2 method for linking segments as disclosed in
JP-A-2005-299711, the linking members are mutually linked in
the pipe length direction to produce a single long connected
rod-shaped member. However, the segments cannot be coupled
in the pipe length direction with sufficient strength at
locations where no linking member exists, thus causing a
problem that the coupling strength is different in the
circumferential direction.

Using many segments as viewed in the
circumferential direction of the segment enables the
coupling strength to be uniform and to be increased.

However, this disadvantagecusly increases man-hours and

costs.

SUMMARY OF THE INVENTION
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as to make the strength of the rehabilitating pipe uniform. 5 The present
invention is characterized by an existing pipe rehabilitation method for
rehabilitating an existing pipe by linking segments in the circumferential
and pipe length directions to assemble a rehabilitating pipe inside the
existing pipe. The method comprises securing a 10 plurality of nuts to the
segments along the circumferential direction thereof; preparing a
fastening member that can be screwed into the nut; and screwing the
fastening mémbes irthetrf auetoafaswiniz first sEgieat ioaesecbod to
segment to which the nut is secured, thereby linking the first and 15

Bhi e fiferfE 1Y Hid BiR RAGTPHREbh HAEARR. BELRSE theat is
e e 32 e A RSt ot e il BoLRon e (ReREha® *o

2 4 . 3
viewed Iin the circumferéntial m t € Secon

segmeNimbksliatha configumiions eachsegmentisilinked:sny 30 bRt R8 form.
nut position in the first segment is offset as viewed in the circumferential
direction froEhtheomats positibnvsniie secosd sbgment that iz ddjageat to
the first. segment. Therefore, the arrangement of the fastening members

PSR BRadEitafdéid P ad SR VRERGE SPEnfmenEbifid waibiag an
B D PR AR,
Veiess Belvgatagesruil dimore AnpasMdiom the-ehapilitating pipe
inside the existing pipe. The method comprises securing a
plurality of nuts to the segments along the circumferential
direction thereof; preparing a fastening member that can be
screwed into the put; and screwing the fastening member into
the nut to fasten a first segment to a second segment to
which the nut is secured, thereby linking the first and
second segments in the pipe length direction thereof. Each
of the segments is linked so that the nut position in the
first segment is offset as viewed in the circumferential
direction from the nut position of the second segment.

In such a configuration, each segment is linked so
that the nut position in the first segment is offset as
viewed in the circumferential direction from the nut
position of the second segment that is adjacent to the first
segment. Therefore, the arrangement of the fastening
members and the nuts is made staggered as viewed in its

entirety. This allows the connection strength of the

segments in the pipe length direction to be made uniform.
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accompanying drawings and following detailed description of the

invention. 5 BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a
perspective view showing the structure of a segment used to assemble a
rehabilitating pipe; FIG. 2 is a cross-sectional view along the line A-A 10

in FIG. 1, showing the structure of the 4egments linked together in the
circumferential direction; FIG. 3 is a perspective view showing a state in
which segments have been linked together in the circumferential direction
so as to asSeMBReT piRATHESS PIG. Y sipaiepbitve vichsshowitre and

one embodiment gfafasteni ember for linking the segments in the
pIPE 1ength rectish FiG" 515 a top View sﬂBR/ﬁfé%&%taftE‘?ﬁ‘ viiiten

seomsiisipmepeanlinkainthe @eai%wmgifﬁ@&%&%é@%é%@@gtm of

fastening member shown in FIG. 4; FIGS 6a through 6f are top view
stiowving eemethad for linking segments together in the pipe length
direction; FIG. 7 is a perspective view showing another embodiment of
the fastening member for linking the segments 25 in the pipe length

direction; FIG, 8 is a top view showing a state in which - 5 segments have
been "nked%%e? p%i)p%esol%%a?ﬁgf?gct? (&ffig PRAWINGS

FIG. 1 is a perspective view showing the structure
cf a segment used to assemble a rehabilitating pipe;

FIG. 2 is a cross-sectional view along the line A-A
in FIG. 1, showing the structure of the segments linked
together in the circumferential direction:

FIG. 3 is a perspective view showing a state in
which segments have been linked together in the
circumferential direction so as to assemble a pipe unit;

FIG. 4 is a perspective view showing one embodiment
of a fastening member for linking the ségments in the pipe
length direction;

FIG. 5 is & top view showing a state in which
segments have been linked in the pipe length direction using
the fastening member shown in FIG. 4;

FIGS 6a through 6f are top views showing a method
fer linking segments together in the pipe length direction:

FIG. 7 is a perspective wview showing another
embodiment of the fastening member for linking the segments
in the pipe length direction:

FIG. 8 is a top view showing a state in which
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the fastening member shown in FIG. 7; FIG. 9a is a perspective view

showing a linking tool; 5 FIG. 9b is a perspective view showing the linking

tool, as viewed when it is disassembled; FIG. 10 is a cross-sectional view
showing the dimensions of a linking pin, a separating pin, the side plate

of the segment, and the internal plate thereof; 10 FIG. lie is a

cross-sectional view showing a state in which the separating pin is

pressed in to separate the linking pin into the linking pin halves; FIG. lib is
aseoRsneetibavkbyvibaeshoWingelstate thevhicipthelseparatidg pechasn using
been pushed further in; 15 FIG. lic is a cross-sectional view showing a

SHIE TRARKEHNE MREAREDINSRPIENES ifthThe hole of the side plate of
another segment; ELG..lid i -S cztj nal vj[ews ovxéi?n a state. in ,
oAt %e%%lci)n %ge%ygtﬁeﬁnﬁvﬁgsr}m ﬁ%gFI%.Efi‘lslél g

which two segments have pin;

teyiew showing a state in which segments have been linked in the pipe
length direction using the fastening members and the linking tools. FIG.

13 is a perspéétiveé?iehsshowiaysrerats ine whiciva sebatiiiatingepipénk ing
assembled inside an existing 25 pipe using the segments; and FIG. 14 is

arfdstrdf SRS STRG d&tats ifigassembled;

FIG. 10 is a cross-sectional view showing the
dimensions of a linking pin, a separating pin, the side
plate of the segment, and the internal plate thereof;

FIG. lla is a cross-sectional view showing a state
in which the separating pin is pressed in to separate the
linking pin into the linking pin halves;

FIG. 11b is a cross-sectional view showing a state
in which the separating pin has been pushed further in;

FIG. llc is a cross-sectional view showing a state
in which the linking pin is pushed into the hole of the side
plate of another segment:

FIG. 114 is a cross-sectional view showing a state
in which two segments have been linked by the linking pin;

FIG. 12 is a top view showing a state in which
segments have been linked in the pipe length direction using
the fastening members and the linking tools.

FIG. 13 is a perspective view showing a state in
which a rehabilitating pipe is assembled inside an existing
pipe using the segments; and

FIG. 14 is an illustrative view showing a state in
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which a rehabilitating pipe composed of the segments is laid in an

existing pipeline. DESCRIPTION OF THE PREFERRED EMBODIMENTS

5 Embodiments of the present invention are described in detail

hereinafter with reference to the attached drawings. In the present

invention, segments for rehabilitating &n-existing pipe such as a

sewerage pipe, a waterworks pipe, an agricultural water pipe, and the like

10 are linked inside the existing pipe as a rehabilitating pipe in order to
reRaBlit&etrBaithgadipe IFR3PE sSREWR AT dtradiurdef aeansbilimtig laid
pipe .sedment 1 (hereinafter referred to simply as a segment), which is

&sge é‘s%ﬁlass%s’é‘é%ﬁ ﬁ%ﬁf%%%eréhabilitating pipe 15 for rehabilitating an
existing pipe. The segment 1 is an integrally molded block-shaped

member made of a plastic material and composed of an internal surface
plate 101 CoRSGRIRAGIOY IMENTHEIRRRTERREA sufumETeithes

rehabilitating pipe, side plates 102, 103 erected vertically 20 at both sides
extending irgﬂWQFBEﬂﬁf%?eﬂfal%ﬁéﬁ%ﬁQHe%ﬁ@%@ma%éepléﬁsmb@d

%nrg g% Ie_theEéLrOéli%g? %rrect%dtgegg !,b; at both end exte_ndin in the

pipe enégt)f"l direction o tFle internal SUr aceeagFe f@l.%e &EEagfﬁ?és
HJ03%:and end plajes 104408 arg-hiols sidesahga, e same height

and constitute outer wall plates surrounding the peripheral edges of the
imeradlisurfaceiplateabtOexlihsting pipe such as a sewerage pipe, a
waterworks pipe, an agricultural water pipe, and the like
are linked inside the existing pipe as a rehabilitating pipe
in order to rehabilitate the existing pipe.

FIG. 1 shows the structure of a rehabilitating pipe
segment 1 (hereinafter referred to simply as a segment),
which is used as an agsembly unit of a rehabilitating pipe
for rehabilitating an existing pipe. The segment 1 is an
integrally molded block-shaped member made of a plastic
material and composed of an internal surface plate 101
constituting the internal circumferential surface of the
rehabilitating pipe, side plates 102, 103 erected vertically
at both sides extending in the circumferential direction of
the internal surface plate 101, and end plates 104, 105
erected vertically at both ends extending in the pipe length
direction of the internal surface plate 101. The side
plates 102, 103 and end plates 104, 105 are on four sides at

the same height and constitute outer wall plates surrounding

the peripheral edges of the internal surface plate 101. In
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the present embodiment, the segment 1 has a shape curved into an arc
obtained by dividing the circumference into, e.g., five equal parts at
predetermined angles (72). The segment is not limited to an arc or fan
shape, and can also 5 be a rectangular parallelepiped, a curved shape
made by providing roundness to right Angles, or another shape in
accordance with the cross-sectional shape of the existing pipe, the size
thereof, or the maintenance locations of the existing pipe: 10 In cases of

Mo RRRF AR B Ra AP e en GRS REER MRS BluFkIRPDf Curved
el 108,07, Sl 180 0, s 102, 103 o eected
' u

parallel with the side plates oh the top surface of the m%‘r‘ﬁgF%ﬁﬁgcé‘nm'

Riate. 10k insidegltie yideplalgs 102- 408 Ondnthelngidesuiases of one
the side plates 102, 103 and on both side surfaces of the internal plates
1egne7 tarefonmed Léorvesdptate a0 3y, 06, £87b wnajpetingi@ithean also
sides at a plurality of locations in order to prevent deformation. This

FERSsTEREWMICHFE RRFFLISiRIReSreRgfiar ed thRarymasiel by
The.l 101, [ | 102, 103, th d plates |
Yepisingl sudscepble 107. feade platee 102, 103, he end platce

4, 105, the interna he Con&efp% ésarea

of dlar saRIECBARSRN Cthe SERIENMA b AR AORKARPH LN RIBSHG ;00 1 ¢

are 25 integrally molded using a conventional molding technique. A
ipdity dfeperiings 1B¢adorlinkimg Segnemnintenance locations of the

existing pipe.

In cases of reinforcing the mechanical strength of
the segment 1, a plurality of internal plates 106, 107
similar to the side plates 102, 103 are erected in parallel
with the side plates on the top surface of the internal
surface plate 101 inside of the side plates 102, 1032. On
the inside surfaces of the side plates 102, 163 and on both
side surfaces of the internal plates 106, 107 are formed
convex plates 103b, 106b, 107b projecting to the sides at a
plurality of locations in order to prevent deformation.
This creates a rib structure and increases the strength of
the segment 1.

The internal surface plate 101, the side plates 102,
163, the end plates 104, 105, the internal plates 106, 107,
and the convex plates are all made of the same transparent,
semitransparent, or nontransparent plastic, and are
integrally molded using a conventional molding technigue.

A plurality of openings 10la for linking segments 1
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- 8 in the circumferential direction are formed at both ends of the internal
surface plate 101, and in order to link the segments 1 in the pipe length
direction, a plurality of holes 102a, 103a, and 106a are formed in the side
plates 102, 5 103 and internal plate 106, and a plurality of grooves 107a

are formed in the internal plates 107. Bolts 6 are inserted into insertion

holes 104a, 105a from the openings 101a of the segments 1, and nuts 7

are threaded over the bolts 6 in order to fasten the end 10 plates 104, 105
tofetHe? amPfi R SettsAimant iofcumferdarneteetorrcdd: ends of

in FIG. 2. Concavities .104b, formed the enti
R G Ch P DAEE L0H A tho HIbe R dTb oHoand ComBkiEee

K08mdRbs Whieh fitiniodhs coneayies are-similagy 15,fopmeddn 1he epd
plates 105. Therefore, the operation of positioning and firmly connecting
thebegnidris 1 Whan , linkikg e tegeth€pisnmada gasies. Ei@e plates 102,
watertightness of the linked portions can be increased by coating the
fitfed PBHiIOHERIR A @A Hs8tefifdf (noRBARoEN plafra khE Rocdegrientsesel 072
finished bein Iinkeghthe,oggening,?L 10la are c{ sed using lids (not

Ey (s} L1 =] eri a

[ i @ . . .
s%own or oef er means. Thé |nternalpsurFac%s 0 %he lids at this time are

continuous with4be ginferpak swiacesof gach internalsyrface plate %&}.’459
as to form an even internal surface. In cases in which it is 25 easy to lin

thé 3egmemis Mrthepeaimierenidldirettiohe segments 1, and nuts 7
are threaded over the bolts 6 in order toc fasten the end
plates 104, 105 together and link the segments 1 in the
circumferential direction, as shown in FIG. 2. Concavities
164b, 104c are formed across the entire lengths of the end
plates 104 in the pipe length direction, and convexities
105k, 105c which fit into the concavities are similarly
formed in the end plates 105. Therefore, the operation of
positioning and firmly connecting the segments 1 when
linking them together is made easier. The watertightness of
the linked portions can be increased by coating the fitted
portions with a seal material (not shown). After the
segments are finished being linked, the openings 10la are
closed using 1ids (not shown) or other means. The internal
surfaces of the lids at this time are continuous with the
internal surfaces of each intafnal surface plate 101 so as
to form an even internal surface. 1In cases in which it is
easy to link the segments in the circumferential direction

by the bolts & and nuts 7, there is no particular need for
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by the bolts 6 and nuts 7, there is no particular need for - 9 the openings
101a. Two sets of bolts and nuts are used in FIG. 2, but in the case of
segments used for small-diameter existing pipes, the segments can be
linked in the circumferential direction by only one set of a bolt and nut. 5
When segments 1 are linked sequentially-in the circumferential direction

to complete a full circle, a closed ring-shaped short pipe 10 (hereinafter
referred to as a pipe unit) of a predetermined short length can be

askented iagshdWhdn FICw8. $kd pipefuibl@ basmishaps 10:0btaised in
when a circular pipe is cut into rings of a predetermined width D

petfendiculito #fe piife IBRAGM AWreBFSMKOARA W duEnde eremetelianeter
t is.a value_slightly less than the inside diameter qQf the existing pipe
t&'rfg{%%ili?a}l‘;%assﬁg%g?neﬂgﬁts SR R O h %e@l%kb%tained

to be re correspon8 to'me

vderciesRipeinielo i ewde 1B digmeial disgdlianR and dividedt 1ng nut |
(preferably equally divided) into a plurality of units in the circumferential
direction. TH&eemabwerdace plates 10inside plaiaadR; a108r ang eng

plates 104, 105 are shown in FIG. 3 as primary 20 structural members of

tFe- SEYMERTS Tt 4Ad (e FReiapIdies 20BPIet cconveniplatrahe otler
S AR I I TSR R o o
indigated Mnthe)agewX eXteilG nined short length can be
assembled, as shown in FIG. 3. The pipe unit 10 has a shape
obtained when a circular pipe is cut into rings of a
predetermined width D perpendicular to the pipe length
direction X, and the outside diameter thereof is a value
slightly less than the inside diameter of the existing pipe
to be rehabilitated. The segments 1 correspond to members
obtained when the pipe unit 10 is cut in the diametral
direction R and divided (preferably equally éividad} into a
plurality of units in the circumferential direction.
The internal surface plates 101, side plates 102,

103, and end plates 104, 105 are shown in FIG. 3 as primaxy
structural members of the segments 1, and the internal
plates 106, 107, convex plates, and other reinforcing
structures are not shown for the sake of avoiding complexity.

In this Specification, the term "pipe length direction®
refers to the direction indicated by the arrow X extending
in the pipe length direction of the pipe unit 10 in FIG. 3

¥

the term "diametral direction" refers to the radial
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25 in the pipe length direction of the pipe unit 10 in FIG. 3, the term
"diametral direction" refers to the radial - 10 direction indicated by the
arrow R pointing toward the center axis of the pipe unit 10, and the term
circumferential direction” refers to the circumferential direction of the
circle formed by the pipe unit 10. 5-n tl8e work of rehabilitating the existing
pipe, a plurality of segments 1 are transported into a manhole 40 to
assemble the pipe unit 10, and the segments of the pipe unit 10 are
|cEeGh Hea pirdibpgtiedirbetidih 6o as10asBe mbie: bimhabilitatiy phpe
31 inside an existing pipe 30, as 10 shown in FIG. 14. FIG. 4 shows a

EERMRy A& (iMRMPMRMBEH t1 1or idtAg ER§nksHt®in the pipe
Ie@g&g@g%@@@nIgglﬁﬁy%ggggaﬁmbgg}é§§a{8d'hgpggfﬁé% erential

member having screws lla, lib formed at both ends. A nut 14 with a flange

15 téa is threaded nyetthe-serepsimefithedfastening member 115 The

screw lIb of the fastening member 11 is screwed into one end of a nut 12,
and a flangdd:bshd SWwvings selipida tsthioadethmtetie bihay gnicbe, a
thereof._The nut 12 is shaped so as to be capable of passing through the

R EARE g B teFREBE Ttk 1838 if iR SRe TR s 40 19378phRte 40 to
O ML b fole 060 RO RIND 8 W, T
the hote: 102akeen the pipe length direction so as to assemble
a rehabilitating pipe 31 inside an existing pipe 30, as
shown in FIG. 14,

FIG. 4 shows & fastening member (linking member) 11
for linking segments in the pipe length direction. The
fastening member 11 is a rod-shaped screw member having
screws lla, 11b formed at both ends. A nut 14 with a flange
l4a is threaded over the screw lla of the fastening member
11. The screw 11b of the fastening member 11 is screwed
into one end of a nut 12, and a flanged bolt 13 having a
screw 13a is threaded into the other end thereof. The nut
12 is shaped so0 as to be capable of passing through the
same-diameter holes 102a, 103a in the side plates 102, 103
of the segment 1, but not through the hole 1i06a in the
internal plate 106. The flange 14a of the nut 14 is sized
so as to be capable of passing through the hole 102a in the
side plate 102 of the segment 1, but not through the hole
106a in the internal plates 106. The flange 13b of the bolt

13 has a larger diameter than the hole 106a in the internal
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side plate 102 of the segment 1, but not through the hole 25 106a in the
internal plates 106. The flange 13b of the bolt 13 has a larger diameter
than the hole 106a in the internal - 11 plate 106, and the diameter of the
fastening member 11 is smaller than the diameter of the hole 106a in the
internal plate 106. The fastening memBer-11, the nuts 12, 14 and the bolt
13 are all made of metal. 5 FIGS. 5 and 6 show how the segments are
linked in the pipe length direction using the fastening member 11 and the
i a e Thedutarkishimssttamedisgh e ke 102a e tiasiteptate 102 is
of one_segment 1 and brought into contact 10 with the internal plate 106,

0

EFoIt P51 SQRWERRTS the Hut 13%sishidivit RERIG P64 AETRal
iiedben fastenedla'ehe il IR0 59 asdpPeserured Of1e oy e

segment 1 as shown in FIG. 6b."The nut 12 may be secured to the

ssgentil atter teisegmentsranadinked in the 15 circumferential direction
as shown in FIG. 3, or the segments may be linked in the circumferential
direction soFa&to cnstitdtedthehoige it Kt aftaratbmanitd Jaisdirdtinked in
secured, to the segment 1. The nut 12 protrudes from the side plate 102,

ag'50 BRBRN A G 6B BRE s otiidng Foanta i eRdaromBRsatét and

thgn the, thickness of the side plate 103 of another segment. The nut 12 is
passed through the hole 103a in the

The nut 12 is passed through the hole 102a in the
side plate 102 of one segment 1 and brought into contact
with the internal plate 106, and the bolt 132 is screwed into
the nut 12 as shown in FIG. 6a. The nut 12 is then fastened
to the internal plate 106 so as to be secured to the segment
1 as shown in FIG. 6éb. The nut 12 may be sacured to the
segment 1 after the segments are linked in the
circumferential direction as shown in FIG. 3, or the
segments may be linked in the circumferential direction so
as to constitute the pipe unit 10 after the nut 12 is First
gsecured to the segment 1.

The nut 12 protrudes from the side plate 102, as
shown in FIG. 6b, and its protruding distance is egual to or
greater than the thickness of the side plate 103 of another
segment. The nut 12 is passed through the hole 103a in the
gide plate 103 of another segment 1 as shown in FIGS. 6c and
6d in order to bring the two segments 1 together., In this
sate, the nut 12 protrudes from the side plate 102 and can

be passed through the hole 103a of another segment. This



side plate 103 of another segment 1 as shown in FIGS. 6¢c and 6d in

order to bring the two segments 1 together. In this 25 sate, the nut 12
protrudes from the side plate 102 and can be passed through the hole

103a of another segment. This - 12 makes easy the positioning of both

the segments when they are linked initthe-pipe length direction. The
fastening member 11 is then passed through the hole 102a in the side

plate 102 of the segment 1, the holes 5 106a in the internal plates 106,
dameithe greeyeslo7nan iftd imantl piatee 1B7 dssshovgmenEG $hbantdhey
6e, and the screw lib is screwed into the nut 12 that is secured to one

s%ﬁ%é}rﬁrfelqwei%s{:é’rﬁngW&nﬁ@?‘ﬁf%nﬁ%ﬁ@ﬁﬁ%ﬁ? are thereby linked
together. Thegnutl4 is then d'o{n%tgg JgtIHEO __E_hse f&ré ? él’% g% é}:g nut'14llls the

pressed against the internal” plate 106 as shown'in gﬁ"%gs

the 1wo 1segmentschel &3 Be fasteped tegetber and sgeurRthip NACeA noles
plurality of the nuts 12 are secured to a single segment in the

chéamfarentiag diratiomalgy brdsecli@dl, 18mvennotherdinied02af in the
the side plate 102, or are secured every plurality of holes in accordance

with e e b at &fendth. BachRmdrt i€ E6fnedtedn® that tinfuthe
poé_i%io{,‘ i$1%firsé sggmeevgg%s 21;_1: %t %%viewed in thet circumferential

diréction from The RUT PoSItion Of & Seeond 0 dégmeht thatSs SRFRETEtFe one
tee §id:segmentriethes SxaANNG asshouw InF1G, &, i pasition of the

ngéigégy linked together. The nut 14 is then rotated until
the flange l4a of the nut 14 is pressed against the internal
plate 106 as shown in FPIG. 6f. This enables the two
segments 1, 1 to be fastened together and secured in place.
A plurality of the nuts 12 are secured to a single
segment in the circumferential directiocn, e.g., are secured
every other hole 102a of the side plate 102, or are secured
every plurality of holes in accordance with the required
strength. Each segment is connected so that the nut
position in a first segment is offset as viewed in the
circumferential direction from the nut position of a second
segment that is adjacent to the first segment. In the
example as shown in FIG. 5, the position of the nut 12 in
the center-pesitioned segment 1 is, as viewed in the
circumferential direction, offset by a single hole 102a of
the side plate 102 from the position of the nut 12 in the
segment 1 adjacent to the right side plate of the center-

positioned segment. By having the positions of the nuts
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the center-positioned segment 1 is, as viewed in the circumferential
direction, offset by a single hole 102a of the side plate 102 from the
position of the nut 12 in the 25 segment 1 adjacent to the right side plate
of the center- positioned segment. By having the positions of the nuts - 13
differ in an adjacent segment in this mighner, the arrangement of the
fastening members and the nuts becomes staggered as viewed in its
entirety. This allows the coupling strength of the segments in the pipe
|&igthes divection esliessade Argwmemifosm thdrim thercese. intkiich the
nuts are not offset, The internal plate with which the flanged nut 14 of the

1RSERRTF AR O & 1 T RfaKeS$rE8dRG CBARREISIR thi&Rfal Phité ferromes
hostigned.pearestio (hedeft side B'%ﬁ%&éﬁ%ﬁh?ti%&hse "‘{‘?{é‘?«%s'@é%

106 farthest from the nut 12 into whic ening member

sesapednbhereferey thedengthofdbadrsieringmember 144n the pine

length direction can be extended, and the coupling strength of the
seyhssrits o the pipe lBagth aivaiormcariaintreased: Shldowaver, thewhich
length of the fastening member 11 in the pipe length direction does not

&I BESoRT th& et pite 106 to which the nut 12 is secured. This

prevents th%ggs%qg@r nar AL from being made jonderhan, .y 14 of
necessary, there yS|mp|f{yT:ng and shortening the work for I?‘rﬁgng the'50
segeenis teitfig: finedaneth dite@idfes pressing contact is the
internal plate 106 positioned nearest to the left side plate
102; that is the internal plate 106 farthegt from the nut 12
into which the fastening member 11 is screwed. Therefore,
the length of the fastening member 11 in the pipe length
direction can be extended, and the coupling strength of the
segments in the pipe length direction can be increased.
However, the length of the fastening member 11 in the pipe
length direction does not extend beyond the internal plate
106 to which the nut 12 is secured. This prevents the
fastening member 11 from being made longer than necessary,
thereby simplifying and shortening the work for linking the
segments in the pipe length direction.

In FIG. 5, the linking of segments in the
circumferential direction is accomplished via one set of
bolts and nuts, and one bolt 6 is shown in FIG. 5.

As shown in FIG. 7, the fastening member may be
composed of a long belt 20 that has at one end a screw part

20a screwed into the nut 12, and at the other end a
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In FIG. 5, the linking of segments in the circumferential direction is
accomplished via one set of bolts and nuts, and one bolt 6 is shown in

FIG. 5. As shown in FIG. 7, the fastening member may be 25 composed

of a long bolt 20 that has at one end a screw part 20a screwed into the

nut 12, and at the other end a - 14 -hekégonal part 20c with a flange 20b.
The diameter of the long bolt 20 is the same as that of the fastening

member 11, and the flange 20b is circular having the same diameter as
thefaggpadpeithedfie 1l Thedofid dotts2028%he siihre Slagdier of the
fastening member 11 in terms of function. Usinﬁq the long bolt 20, the

hRIEY 5PthE seyniéntsPeaf BB dtfied BRFinthe n & ARTRRINE WRBRe: 11,
the fasie0ing: memubehil i%ua&@ﬁé@og%nwﬁg&t%ethsa'r%igchEAtm%%gsr as

screwed into the nut 12 until the tflange 20b makes pressing 10 contac

viittetheinteraal plate: 206 wadulie two segrents dngl BES fasienad apfe same
secured together. In FIG. 8, the segments 1 are linked so that a linking

et bt whiehend segRrmien dré liketidmtie efic@nmereitial direction

is offset by a predetermingd 15 distance in the circumferential direction

from the Iinlgg

TSt REo ARG RfttéEntd bujddiht T Heipidedéngle segments
Westign. 3ol A0 ANOCTHE R WS N GIIKINA PAL 8100 e cactenin

sandwiched by the side plates of two segments, t erg’by Increasing fiie g
likimgestranoth ©f e mehabiiatingwiPen ¥I1¢. 8, the long bolt 20 is
screwed into the nut 12 until the flange 20b makes pressing
contact with the internal plate 106 and the two segments 1,
1 are fastened and secured together.

In FIG. 8, the segments 1 are linked so that a
linking part la at which the segments 1 are linked in the
circumferential direction is offget by a predetermined
distance in the circumferential direction from the linking
part la of the segments adjacent in the pipe len§th
direction. Such an arrangement allows the linking part la
to be sandwiched by the side plates of two segments, thereby
increasing the linking strength of the rehabilitating pipe.
It is naturally possible to use the fastening member 11 as
shown in FIG. 4 alsoc when the segments are linked as shown
in FIG. 8.

In order to link the segments 1 or the pipe units
10 in the pipe length direction, a linking tool 50 as shown
in FIGS. %a and 9b may be additionally used. The linking

tool 50 comprises a tubular hollow linking pin 51 made of
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20 It is naturally possible to use the fastening member 11 as shown in

FIG. 4 also when the segments are linked as shown in FIG. 8. In order to
link the segments 1 or the pipe units 10 in the pipe length direction, a

linking tool 50 as shown 25 in FIGS. 9a and 9b may be additionally used.
The linking tool 50 comprises a tubulay$hollow linking pin 51 made of - 15
plastic and constructed from overlaying linking pin halves 52, 53, and a
plastic separating pin 54 that separates the linking pin 51 into the linking

@i dahis 525 Tonstowhed FIGSroavel, the linkingipik tradf 5215 hadves

a thin part 52a_at the_distal end; a half-pipe part 52c having a shape
Sitaingd whEK e oMt £ERENA S BBV 4 T8 axRePRIAt RO he

11 Dgzonta! dieqtian; Riproieclid partagh hat fag apit-Bipe shape

[
having a “small diameter and that projects farther toward the distal’10 end

than the halfpipenpait 526, afiest. prolyuding, parhs2d :ad A5680A0Ra1F 52
protruding part 52e that extend in the circumferential direction over the

derer Girduriferoatidl S@dacd ottie IRdEbipk part52e; dvkd-sentedpart 52c

52f. The mutyall facikr\l)%ﬂ:s‘urfaces of the first and second 15 protruding
DFCES AnGERE AR HBE v FRB G 6p RS TGS thefaGPRAT tube

siaded Z%g%at&geggggﬁggﬁy withdhe Nafzping Per 536, JDgdinking pinhalf; .,
& projecting part 52b that has a half-pipe shape having a
small diameter and that projects farther toward the distsal
end than the half-pipe part 52c; a first protruding part 524
and a second protruding part 52e that extend in the
circumferential direction over the outer circumferential
surface of the half-pipe part 52c: and & slanted part 52f.
The mutually facing surfaces.of the first and second
protruding parts 524 and 52e are vertical, while the
opposite portions thereof are slanted and are continuocus
with the half-pipe part 52c.

The-linking pin half 53 is shaped to be vertically
symmetric with the linking pin half 52. The linking pin
haif 53 has a thin part 53a at distal end, a projecting part
53b, & half-pipe part 53¢, a first protruding part 534, a
second protruding part 353e, and a slanted part 53f.

As shown in FIG. 10, when the linking pin halves 52,
53 are overlaid, a hollow part S5ia having a small diameter
and a hollow part 31b having a larger diameter are formed on

the inside of the linking pin 51. The thickness of the
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symmetric with the linking pin half 52. The linking pin 20 half 53 has a thin
part 53a at distal end, a projecting part 53b, a half-pipe part 53c, a first
protruding part 53d, a second protruding part 53e, and a slanted part 53f.
As shown in FIG. 10, when the linking pin halves 52, 53 are overlaid, a
hollow part Sla having a small diametér6 25 and a hollow part Sib having a
larger diameter are formed on the inside of the linking pin 51. The
thickness of the - 16 linking pin halves 52, 53 decreases beyond the first
ptéfiding ks bad vesd fRvartlihd endedme g iteydeldoft e firiking pin.

A hollow part 51c having a_larger diameter _than the hollow part 51b is
RE RN eRPE e 2elparidfly VS 4 Bsiidtbal BRPoF bRticsdde) of

mgal @L@@,}Qfﬁi gopical 938{949%5%& cylindr Qg{,ggéaéaggi%%%%ra diameter

cylindrical center part 54c, and a cylindrical proxima

dimensions aishe segment 1sthe separating pisk-d Oldwand, the linking
pin 51 obtained when the linking pin halves 52, 53 are overlaid are shown

in FIG. 10. Adanserr Dt dhemcieculd hte 203y Idmded e the sideof
plate 103 of the segment 1 is larger than a diameter D1 of the circular

MBI EGES P h&fiBhaA Pt ds FosSibify Hesdige Pamtdtarne
e ] B S BB e,
and & cylindrical proximal part 544.

The dimensions of the segment 1, the separating pin
54, and the linking pin 51 obtained when the linking pin
halves 52, 53 are overlaid are shown in FIG. 10.

A diameter D2 of the circular hole 103a formed in
the side plate 103 of the segment 1 is larger than a
diameter D]l of the circular hole 186a of the internal nlate
106 adjoining the side plate 103. The size of the linking
pin 51 allows the projecting parts 52b, 53b of the linking
pin to pass through the hole 1066a of the internal plate 106
with a predetermined spacing, and allows the half-pipe parts
32c¢. 33¢ to pass through the hole 103a of the side plate 103
with a substantially identical spacing. The first
protruding parts 52d, 534 of the linking pin 51 are slanted
on the inserting side (the left side) and protrude sutwardly
so high as to be able to pass through the hole 103a due to
its elasticity if forcefully pressed. The second protruding
parts 52e, 53e_of the linking pin 51 are also of an

identical size and have lateral symmetry with the first
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with a predetermined spacing, and allows the half-pipe parts 52c, 53c to
pass through the hole 103a of the side plate 103 20 with a substantially
identical spacing. The first protruding parts 52d, 53d of the linking pin 51
are slanted on the inserting side (the left side) and protrude outwardly so
high as to be able to pass through thelitble 103a due to its elasticity if
forcefully pressed. The second protruding 25 parts 52e, 53e of the linking
pin 51 are also of an identical size and have lateral symmetry with the first
- Arotpredinih@pats 522¢ 53834 distance ti from a boundary surface Si
between the projecting parts 52b, 53b and the half-pipe parts 52c, 53c of

the linking ph 8135 3&HiEd SFfite s PBRBRAT Hrst préRGEing hatveen

52d. 53d.] LQXi di b h [
2ieSisssampiaiic sualc R RBIEIEERD e, oo

surfaces of the side plate” 103 and

Pedistareet i3 between gpposingvertical sydaces:S2, S3:fdhe st of the
protruding parts 52d, 53d and the second protruding parts 10 52e, 53e is

approimetelyisidte aphickne§2 2 obthe side gilateokQhédrethe dd@al to
plate 102) of the segment 1 in the pipe length direction. The outside
ditfieftts bHIGE dREAMRET 5 AD StHRPRERER $af 22 AT tRE pratinrifarplate

1P SN AL HoB? AT EOBEE. MR S0 e
t3 between opposing vertical surfaces 82, S3 of the Ffirst
protruding parts 524, 534 and the second protruding parts
52e, 53e 1is approximately double & thickness +2 of the side
plate 103 {or the side plate 102) of the segment 1 in the
pipe length direction,

The outside diameters of the distal part 54b, the
center part 54c, and the proximal part 54d of the separating
pin 54 are pl, p3, and p2, respectively, where B3 > p2 > pl.

When the linking pin halves 52, 53 are in an
overlaid state, the size of the center part 54c of the
separating pin 54 allows the center part to be housed in the
hollow part 5lc of the linking pin 51 but does not allow
insertion into the hollow part 51b. The size of the distal
part 54b of the separating pin 54 alsoc prevents insertion
into the hollow part 5la of the linking pin 51. However,
when pressure is applied and the separating pin 54 is pushed
in, the center part 54c of the separating pin 54 is pressed
into the hollow part 51b of the linking pin 51, and the

distal part 54b thereof is pressed into the hollow part ola
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overlaid state, the size of the center part 54c of the separating pin 54

allows the center part to be housed in the hollow part 5ic of the linking pin

51 but does not allow 20 insertion into the hollow part 51b. The size of the

distal part 54b of the separating pin 54 also prevents insertion into the

hollow part 51a of the linking pin 5% Hdvever, when pressure is applied

and the separating pin 54 is pushed in, the center part 54c of the

separating pin 54 is pressed 25 into the hollow part 5lb of the linking pin

51£ aklghe iaisinParis4ts thereBhispreddenvintc-tie Addviparthia 518to be
of the linking pin 51. This allows the linking pin 51 to be pushed apart and

RPEPStEd T the kiR BRTRHIGEs 52183t RRe Lophidted HhRinkedilies 52,

halves [ d inst the.hol 03a, 1Q6a of the side plate
T B e N g r e

SdgaAmaiher dontinkiag segments inthespipe lenail dirRGlion AT MAG the
linking tool configured in this manner will be described next. With the

lihRibRTIA hahits2 19% ovériditcarckiiree 1@ skphratirigepindpkhattsady pin 54.
inside the linking pin 51, the linking pin 51 is inserted into the hole 103a in
the side plate B3t gt FhasRmSHbE pifs B, Bieofiragth

e S A Ve S S 0 10 e
will be described naxt.

With the linking pin halwves 52, 53 overlaid and the
separating pin 54 housed inside the linking pin 51, the
linking pin 51 is inserted into the hole 103a in the side
plate 103 of the segment 1.

The half-pipe parts 52c¢c, 53¢ of the linking pin 51
can pass through the hole 103a of the side plate 103 of the
segment 1, and the projecting parts 52b, 53b can also passg
through the hole 106a of the intermnal plate 106. The
linking pin 51 is therefore inserted into the holes i03a,
106a with a predetermined spacing. The insertion sides {the
left side} of the first protruding parts 528, 538 of the
linking pin 51 are slanted, and therefore, if the separating
pin 54 is forcefully pushed in as indicated by an arrow in
FIG. lia, the first protruding parts 524, 53d will pass
through the hole 103a due to the elasticity of the linking
pin 51. Pushing the separating pin 54 further causes the

distal part 54b and the center part 54c of the separating

pin 54 to be pushed into the hollow part 5la and the hollow
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through the hole 106a of the internal plate 106. The linking pin 51 is
therefore inserted into the holes 103a, 106a with a predetermined
spacing. The insertion sides (the left side) of the first protruding parts 52d,
53d of the 20 linking pin 51 are slanted, and therefore, if the separating
pin 54 is forcefully pushed in as indicdt®d by an arrow in FIG. lla, the first
protruding parts 52d, 53d will pass through the hole 203a due to the
elasticity of the linking pin 51. Pushing the separating pin 54 further
RRBEs RS 255ishe paitrsdinand e Bénterpansdciofahy sepadatiie
pin 54 to be EHUShed into the hollow part 5la and the hollow - 19 part 5ib of

thahkirg RhB1 tedfe iR eRPRATARE S pilS1 19 BE RBFiRdIAbYes
188 finking pig halush 52, 5788 Showd I0fdGS, Ja angllib. The

separated linking pin halves 52, 53 are pressed against %esﬁglaegal%%%, 5

Gaakieside platedo3sand e internghelate-B06 by 1he rsaparatng K 1034,
54. The distance tl from the boundary surface Si to the vertical surface S2
oftpe fiedt protrusigty ppits 520t B3dasdgtitieothélistancp betwedd éthby the

opposing surfaces of the side plate 103 and the internal 10 plate 106. The
%%%%Hﬁa?&%ﬁﬁeref%?@ BitERrfFe Fhideemiihe obPgindidial

RlatecL06, anfl e valloglsuacs Sagopladts e (sids, sufage of the
side plate 103. The linking pin 51 is thus fixed to the segmen 31rgy
fotastutyapushing e separatingdin $4dBual to the distance between
the opposing surfaces of the side plate 103 and the internal
plate 166. The boundary surface S1 therefore contacts the
inside surface of the internal plate 106, and the vertical
surface S2 contacts the inside surface of the side plate 103.

The linking pin 51 is thus fixed to the segment 1 by
forcefully pushing the separating pin 54 in.

Next, as shown in FIGS. 1llc and 114, the end
opposite the inserted end of the linking pin 51, which has
been separated into the linking pin halves 52, 53, is
inserted into the hole 102a of the side plate 102 of another
segment 1'. The gide plate 102 slides over the slanted
surfaces of the second protruding parts 52e, 53e, and the
side plate 102 of the segment 1' and the linking pin 51 are
snapped together and fixed to each other. The segment 1' is
thus fixed to the segment 1 by the linking pin 51, and
therefore the segments 1 and 1' can be firmly linked in the

pipe length direction.

The segments can be linked in the pipe length
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15 Next, as shown in FIGS. lic and lid, the end opposite the inserted end
of the linking pin 51, which has been separated into the linking pin halves
52, 53, is inserted into the hole 102a of the side plate 102 of another
segment V. The side plate 102 slides over the slanted 20 surfaces of the
second protruding parts 52e, 53e, an@&¢he- side plate 102 of the segment
11 and the linking pin 51 are snapped together and fixed to each other.
The segment 11 is thus fixed to the segment 1 by the linking pin 51, and
tRérgeicl tie egmenihe ahdink taa bedirinly inked Fothiel 28tpipe lerigth
direction. The segments can be linked in the pipe length - 20 direction

(A B g 30RS0 TrEorhBERBHA WP CBRRECtiohs(@8ing apg oLt 20)
fasigning mambenLl L Ing Reit20)y3ad the nut 13,85 Showd IREIG, , o

12. First, the nut'12'is secured to the segment (e.g. ; in thfee or four

leeatinRsdpeS sRgMengnant (. segmenisake canpecteshin the MRS ons per
length direction using several linking tools 50 (e.g., two or three linking
tesEMeRy $napfiltirigr comeantirssu shats thectinkingadoliBo thhe segmeelisngth
can be linked in a short period of time in the pipe length direction. The

fASERHY 28 HEHBEr TR bt BB RInERMHEr 20 fedinto WO N three
e e N A el S
becansadhe segmants ake liskeghents can be linked in a short
period of time in the pipe length direction. The fastening
member 11 {(long bolt 20) is thereafter screwed into the nut
12 to fasten the two segments more firmly. In this case,
the connection using the fastening member 11 {long bolt 20)
and the nut 12 is simplified because the segments are linked
first using the linking tool 50. The segments can thus be
firmly linked in the pipe length direction in a short period
of time by using different connection schemes. The number
of fastening members 11 (long bolts 20) and linking tools
used per segment is determined in accordance with the
reguired strength of the rehabilitation pipe.

As described above, the pipe units or segments are
seguentially linked in the pipe length direction to assemble
the rehabilitating pipe 31 inside the existing pipe 30, as
shown in FIGS. 13 and 14. A grouting material 32 or other
filler is poured into a gap between the existing pipe 30 and
the rehabilitating pipe 31 to make both the pipes 30 and 31

integrated and construct a composite pipe.



first using the linking tool 50. The segments can thus be 15 firmly linked in
the pipe length direction in a short period of time by using different
connection schemes. The number of fastening members 11 (long bolts

20) and linking tools used per segment is determined in accordance with
the required strength of the rehabititatién pipe. 20 As described above,

the pipe units or segments are sequentially linked in the pipe length
direction to assemble the rehabilitating pipe 31 inside the existing pipe

30, as show® iF FIGS1 33 ameel 4t groming mitetiad 32 egmtndss filedisthe

poured into a gap between the existing pipe 30 and 25 the rehabilitatin
FBERIRE Rk SOt tHe Fipes SR EHPSE ARG AbPa EsRErdaRath

OMARNERIRena el WD ok L1 SIUAILLG RLINCRCUYERE AR e oy
linking thereof in the circumferential and pipe length directions hav een
araittedldn arder tenayaid srmRexteHadNG. 13, the lipkieg perionslgmints 1
which the segments 1 5 are linked in the circumferential direction are also
@EPreddekethehehth gfssufidimnpe ihRihgdorgors rofatiee sdégments
that are adjoining in_the pipe length direction, as shown in FIG. 8. - 22 -

VBREP I CRITER s LE PR B RAE Fipd T O RS RG T ioms 1a of

Y%H@bﬁﬁg%ﬁﬁ¥éeéﬁﬂ@g£@§aQ&FBEQE§§QHE”¥%£1g¥§e length direction,

as shown in FIG. 8.
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circumferential and pipe length directions to assemble a 5 rehabilitating
pipe inside the existing pipe, comprising: securing a plurality of nuts to the
segments along the circumferential direction thereof; preparing a
fastening member that can be screwed into the nut; and 10 screwing the
fastening member into the nut to fasten a first segment to a second
segment to which the nut is secured; théreby linking the first and second
segments in the pipe length direction thereof; wherein each of the

ents is,linked go that the 15 nut position in the first segment is offset
E%SI%W%% i%#ﬁé’ma‘rﬁcu%rﬁf'erential direction from the nut position of the

second segmenin?.-A1 £Xisliggpipe rehabilifation mathad.aceprding o

claim 1, wherein the segment includes an internal surface 20 plate that
cosistitiied the: iniernak cketimtaregtigiswfase afithe rabBakilitatingyaipen the
side plates that are erected vertically at both sides extending in the
FrETfrafaRR Hirc idRDRAR e fRd YurfAta $RitecnAd ittenwigtes 2
tggéti_ia eﬁrfcéet% in %rallgl v:}”/itg ig% siéclt?eplgggqss%n Elhe top 25 surface gf tlgle ‘
iAteTAal SUHACE PIate The fASIERAING MemBer Bang S FaRed fieRTHe- S+
internal platg ol he first segmentr 23, e the aut sgeused todhasecond: oo
segment, thereby bringing the other end of the fastening member on the
sideoppesittnferential direction thereof;

preparing a fastening member that can be screwed
into the nut; and

screwing the fastening member into the nut to
fasten a first segment to a second segment to which the nut
is secured, thereby linking the first and second segments in
the pipe length direction thereof;

wherein each of the segments is linked so that the
nut position in the first segment is offset as viewed in the
circumferential direction £rom the nut position ef the
second segment.

2. &n existing pipe rehabilitation method according
to claim 1, wherein the segment includes an internal surface
plate that constitutes the intermal circumferential surface
of the rehabilitating pipe, side plates that are erected
vertically at both sides extending in the circumferential
direction of the internal surface plate, and internal plates
that are erected in parallel with the side plates on the top

surface of the internal surface plate, the fastening member

being screwed from the internal plate of the first segment
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to the nut into pressing contact with the internal plate so as to fasten the
first and second segments in the pipe 5 length direction. 3. An existing
pipe rehabilitation method according to claim 2, wherein a plurality of the
internal plates are provided and the nut is secured to the internal plate in
a position nearest to the side plate of the second segment. 10 4. An
existing pipe rehabilitation method actotding to claim 3, wherein the nut
extends in the pipe length direction so long as to protrude to the exterior

0{}!{%5 df(?a pj!%g ogetrée gg%on%sggment in agtate in which ﬂ]g nut is brindi
seelred 1o the iRteTnal plate thersor andthe profiaing 15 dikitRysbringing
eghal to-arareater thandhe thickness gfthe. side.viate %@eﬂa{é%gaysgkte

to which the second segment is linked. 5. An existing pipe rehabilitation
methbbleacootding tto daims 2imdereinta phiratitynf iiernahplates are20te so
provided and the internal plate with which the fastening member makes
pREsSiRg EoRtRR iShie hidmbl prie At fraamRs But imo Wisiclh ime

figg%nrt? r%er%%%:rjlg gcrewed. 6. An existing pipe rehabilitation method

i . . . . .
acco 0 any oné of claims 1 to 5, wherein the fastening member is

25 a screw memberdiaving ghope £0d:2.feRs W part thats Setavied N6 rqsng
the nut secured to the segment, and at the - 24 other end a screw part on
wiickrdadthe? nutherwimted plurality of the internal plates are
provided and the nut is secured to the internal plate in a
position nearest to the side plate of the second segment.

4. An existing pipe rehabilitation method according
to claim 3, wherein the nut extends in the pipe length
direction so long as to protrude to the exterior of the side
plate of the second segment in a state in which the nut is
secured to the internal plate thereof, and the protruding
digtance is egual to or greater than the thickness of the
side plate of the first segment to which the second segment
is linked.

5. An existing pipe rehabilitation method according
to claim 2, wherein a plurality of internal plates are
provided and the internal plate with which the fastening
member makes pressing contact is the internal plate furthest
from the nut into which the fastening member is screwed.

&. An existing pipe rehabilitation method according
to any one of ¢laims 1 to 5, wherein the fastening member is

a screw member having at one end a screw part that is

screwed into the nut secured tc the segment, and at the



7. An existing pipe rehabilitation method according to any one of claims 1
to 6, wherein the fastening member is a bolt. 5 S. An existing pipe
rehabilitation method according to any one of claims 1 to 7, wherein the
segments are linked in the pipe length direction in combination with
connections in which a snap-fitting Iink;n4g tool is used.

other end a screw part on which another nut is mounted.

7. An existing pipe rehabilitation method according
to any one of claims 1 to 6, wherein the fastening member is
a2 bolt.

8. Bn existing pipe zrehabilitation method according
to any one of claims 1 to 7, wherein the segments are linked
in the pipe length direction in combination with connections

in which a2 snap-fitting linking tool is used.



